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Canada’s landscape faces major threats from the growing wild boar (Sus scrofa) 
population, whose current presence predominantly threatens the Prairie provinces. Globally it has 
become apparent that wild boars are robust animals with high reproductive rates and destructive 
behaviours in both their native and non-native ranges. This paper analyzes wild boar management 
strategies that have been conducted around the world to identify the most effective tools, and those 
that were unsuccessful. The wild boars in Canada are hybridized pigs, a mix of Sus scrofa and 
domesticated pigs, which were subsequently released in the 1990s after a failed introduction of 
game meats in the food sector. 
 To achieve the objective of the research paper, a review of wild boar impacts and 
management research was completed, with a greater focus on studies from North America. 
Literature that demonstrated successful removal of wild boar or the reduction of damage by boar 
within a study site were favored. Following the data extraction, an analysis of the Canadian 
invasive species strategy at a federal and provincial level was conducted to determine the current 
weaknesses in invasive species plans and how wild boar management could be incorporated into 
the existing frameworks. 
 The research suggests that a coordinated approach with non-lethal and lethal tools had the 
best results in eradicating wild boar. The results from the literature analysis demonstrated that a 
mixed approach would provide the best results, but this requires more advanced frameworks in 
provincial and federal strategies. To make the necessary management improvements, more 
research is required to determine i) the total wild boar numbers in Canada ii) the full extent of 
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Background and Rationale 
 The wild boar has become one of the most widespread invasive species around the globe 
and is found on all continents except for Antarctica (Barrios-Garcia & Ballari, 2012). The reason 
for wild pig’s introduction in Canada was to diversify livestock industry (Michel, Laforge, 
VanBeest & Brook, 2017). The global wild boar population has grown exponentially within their 
native and non-native ranges (Giuffrida, 2019). Growing wild pig numbers throughout the last 
decade has been the source of growing wildlife conflict globally, especially within the agriculture 
sector (Giuffrida, 2019).  
When compared to the rest of North and South America, the introduction of wild boar in 
Canada has been relatively recent (Wood & Barrett, 1979). It is suspected that the wild boars were 
brought to the United States during the Age of Exploration in the 1400-1500s, allowing the animals 
to become established throughout the United States (Wood & Barrett, 1979). The wild pig 
population has cost the United States $1.5 billion, with the largest financial losses occurring in the 
agricultural and natural resource industry (Associated Press, 2019). In addition, public health 
officials have growing concerns of disease outbreaks in the food supply chain, livestock herds, and 
consumers as wild boar encroaches into agricultural areas (Jay et al. 2007). The Mediterranean has 
experienced a growth in vehicle-wild boar collisions due to growing boar presence around 
roadways (Rodríguez-Morales, Díaz-Varela & Marey-Pérez, 2013). In Italy, a native location for 
the wild boar, the growth of the wild pig populations has resulted in protests by the agricultural 






Goal and Objectives 
The overall goal for this research is to suggest population control strategies for wild boar (Sus 
scrofa) management in Canada. Specific objectives include to:  
i. Describe the full extent of the wild boar crisis in Canada.  
ii. Identify successful management methods that have reduced wild boar populations 
through an extensive literature review and include perceptions of different stakeholders 
to allow for optimal engagement. 
iii. Adjust existing successful management methods to apply within Canadian ecosystems 
and government frameworks. 
Significance of Research  
 Wild boar has cost the United States billions of dollars in damages mostly within the 
agriculture industry. Canada’s agriculture industry contributed $49 billion CAD in gross domestic 
product (GDP) in 2015 (Government of Canada, 2019). In addition, 444,680 individuals are 
involved in the agri-food, fishing, and hunting industries (Government of Canada, 2019). Without 
proper control, losses in the listed industries will grow, which will strain the food supply chain. 
This research will provide key management tools for improving invasive mammal population 
management in Canada and suggest preliminary tools to reduce the agricultural losses and mitigate 
ecological deterioration. Research conducted internationally has demonstrated several successful 
management strategies for wild boar which need to be adapted for Canada (Baber & Coblentz, 
1986). In addition, the suggested research tools can be adapted for the entire country by providing 
and proposing management methods that can be implemented in Canada’s existing invasive 





Current status of wild boar in Canada  
 Observations of wild boar populations have indicated signs of exponential growth in 
Canada (University of Saskatchewan, 2019). According to recent studies there has been 9% growth 
in their range per year (University of Saskatchewan, 2019). The trends seen in Figure 1 show that 
established populations are in the agricultural rich provinces (University of Saskatchewan, 2019). 
The population growth of wild boar in Saskatchewan, Alberta, and Manitoba has resulted in more 
established groups, while in British Columbia, Ontario, and Québec there has been a recent rise in 
sightings of wild pigs (University of Saskatchewan, 2019). In addition to the agriculture-rich areas, 
Figure 1 demonstrates signs of wild boar near fresh bodies of water. This is an area of concern, as 
research has demonstrated that wild pig behaviour stresses aquatic environments around the 
Mediterranean and degraded 19% of wetlands in Florida (Giménez-Anya, Herrero, Rosell, Couto 
& García-Serrano, 2008; Engeman et al., 2003). The damage to Florida’s wetlands was worth 4 
million USD and caused further degradation to adjacent wetland reliant ecosystems (Engeman et 
al., 2003). The chronological maps in Figure 1 also provide insight on the change in distribution 
of wild boar across Canada over 16 years.  
  
Figure 1: Comparison of wild boar populations between 2001 to 2010 and 2011 to 2017 





The Canadian landscape has an abundance of biodiversity throughout the 15 terrestrial 
ecozones which vary in resiliency. Fragile ecosystems like the tundra and taiga, are at a greater 
risk of experiencing extreme damage by wild pigs which would compound with climate related 
stressors (Government of Canada, 2010). Currently, the Committee on the Status of Endangered 
Wildlife in Canada (COSEWIC) has listed 256 Canadian species as endangered, and greater 
resource competition within their ecosystems will further jeopardize the status of these native 
species (Nature Canada, n.d.). As concerns in maintaining the integrity of Canadian ecosystems 
has increased, the approach to wild pig management has caused strain between stakeholders, which 
was displayed in the Yukon after wild boars escaped a farm (Avery, 2018).  
Methodological Framework 
Data acquisition  
To develop management strategies that minimize the spread and population growth of wild 
boar across Canada, a systematic literature review was performed. The systematic review 
identified and synthesized studies that focused on wild boar biology, behaviour, history, and 
management. The data was sourced from the databases Google Scholar, Omni, University of 
Guelph, Wilfrid Laurier University, University of Waterloo as well as published books on wild 
boar. The focus of the data was sourced from journals that focused on ecology, biology, 
conservation, wildlife, and the environment. 
 To evaluate and propose boar management strategies for Canadian policies, a review of 
published federal government documents on invasive species management and published 
documents from the British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, and Québec 
provincial government databases will also be examined. In addition, analyses of Canadian news 




 International boar research was sourced and considered in the literature review because 
collected data in Canada is still in the preliminary stages. In addition to online research articles, 
federal reports, federal research, and data on wild boar was reviewed. The date range of research 
that was included began with published research from the 1980s and ended with studies published 
in 2019. This date range was selected to understand the historical significance of wild boar, as well 
as the contemporary challenges they pose globally. Literature was selected based on the following 
keywords: wild boar, wild pigs, feral pigs, Sus scrofa, management, hunting, population control, 
trapping, invasive species, and integrated management. Data analysis also included quantitative 
data that measured the effectiveness of wild boar management strategies. This also included papers 
that address the spread and impacts of wild boar, especially in North America. This consisted of 
studies that measure the reduction of boar numbers before and after the implementation of a 
management strategy. In addition, studies that quantified the amount of damage to a landscape as 
an indicator of the success of wild boar management was also analyzed.  
Data Analysis 
Following the literature review, an analysis was performed to extract tested management 
methods and tools for wild boar. This process followed a mixed method analysis which evaluated 
quantitative and qualitative primary data (Guy & Kitsiou, 2017; Timans, Wouters & Heilbron, 
2019). A secondary data analysis was performed to determine the applicability and success rate of 
different boar management approaches within the context of the study. Furthermore, the data 
screening highlights the applicability of the research study within the structure of the Canadian 
Invasive Species protocol. This analysis summarizes studies that evaluated different wild boar 
management methods and compared their success in reducing wild boar populations and the 




understanding stakeholder perspectives on wild boar and their impacts on the environment which 
would guide future policies. The considered stakeholders include hunters, farmers, community 
residents, scientists, chefs, public health, provincial government, federal governments, wildlife 
managers, livestock farmers, and crop farmers.  
Overview  
The following chapters review the history of wild boar, their introduction, and physiology 
to better understand the behaviours and phylogenetics of wild pigs in Canada. This is followed by 
an in-depth analysis of their behaviour that is destructive to various habitats which provides 
context on the potential threats to critical ecosystems in Canada. To better understand how wild 
boar strategies can be implemented, an analysis of federal and provincial invasive species 
regulations was conducted. The analyses on the current invasive species strategies, stakeholder 
perceptions, and effective wild boar management methods provides the foundations for a more 
developed wild boar strategy in the future. 
Literature Review 
The significance of wild boar has evolved throughout history, this chapter outlines the 
physiology of wild boar and the main features used to identify the species. Historical uses and 
evolutionary changes are described to demonstrate how global trade influenced the current 
genetics in North American wild boar. This is followed by the comparison of the introduction of 
wild boar in Canada and the United States and their release of wild boar, as well as the subsequent 








 The wild boar (Sus scrofa) is a mammal in the Suidae family that is not native to North 
America (VerCauteren, 2020). Their presence in North America is a result of human migration, 
and agricultural introductions (Garcia & Ballari, 2012). However, there are pig-like mammals 
native to North America in the Tayassuidae family, called peccaries, whose native range reaches 
the southern regions of New Mexico, Texas, and Arizona (Taber, Altrichter, Beck & Gongora, 
2011).  
Research by Garcia and Ballari (2012), demonstrated that the original wild boar species 
were native to Europe, Asia, and parts North Africa (Figure 2). Garcia and Ballari (2012), 
hypothesized that the global population growth of wild pigs was linked to their broad range of 
native habitats which provided them the exceptional ability to adapt to varying climates and 
environments. Signs of evolutionary adaptations to diverse ecosystems were observed through 
morphological and physiological studies, which demonstrated that wild boars had robust 
gastrointestinal tracts that could digest a wide range of feedstuff (Garcia & Ballari, 2012). 
According to the study by Signoret, Baldwin, Fraser, and Hafez (1975), there were two original 
wild boar breeds, the wild boar in Europe which derived from the species Sus scrofa, and the 
eastern wild boar which derived from a species called Sus vittatus (Signoret et al., 1975). The large 
genetic diversity in wild boar subspecies can be linked back to the interbreeding of the Sus scrofa 
and Sus vittatus in their native ranges (Signoret et al., 1975). The specific subspecies classification 
of wild boar in North America is unclear due to the multiple introductions over several centuries 
(Bratton,1975). Research conducted by Mayer and Brisbin (2008) and Mayer (2018), suspect that 
most North American wild boars descend from seven recognized subspecies from the Old World. 




seven subspecies because of the hybridization between wild and domesticated pigs throughout the 
last several centuries (Mayer, 2018).  
 
Figure 2: Map of the native and non-native distribution of wild boar. (Barrios-Garcia & Ballari, 
2012: page 2284). 
History  
Cultural significance of wild boar throughout history  
Records from 13th to 17th century England demonstrate that wild boar had strong 
significance to British culture and was a staple food in the diets of this region (Booth, 2014). While 
wild boar was culturally significant in Britain, only the royals had the opportunity to consume wild 
boar meat (Booth, 2014). As wild boar consumption became popular, their numbers declined due 
to hunting stress and extreme deforestation in Britain between the 16th and 17th century (Booth, 
2014). Due to extreme deforestation, the royal class was the only demographic that had access to 
wild boar meat found in the protected forests used for royal hunting expeditions (Booth, 2014). 
The last free-roaming wild boars in the United Kingdom were found in these royal parks up until 




Boar hunting reserved for the upper class was not unique to the United Kingdom in the 14th 
century. Historical records indicate that the elite in ancient Rome also regularly engaged in wild 
boar hunting expeditions (Mackinnon, 2006). To the ancient Romans the boar was a symbol of 
power and was closely related to the God of the woodlands, Silvanus (Kozloff, 1993). In addition 
to being symbols of power and representing deities, the wild boar also served as a symbol of 
agriculture (Kozloff, 1993). Similarly, the ancient Greeks also used wild boar as a symbol of 
strength, courage, and ferocity, and later became a figure of adversary to hunters during the period 
between 700 – 480 B.C. (Laing, 2018).  
In Asia, historical records show that the wild boar was frequently hunted until their 
domestication 10,000 years ago in China (Mark, 2019). Similarly, to the European practice, wild 
boar was kept for the members of royalty (Mark, 2019). Wild boars were also regularly 
documented in paintings of the countryside on clay vessels made in Ancient Egypt, which provides 
evidence of how common they were in this region as well (Blench, 2000). Hunting wild boar was 
considered a great feat because wild pigs symbolized ferocity, courage, strength and eventually 
became a status symbol (Laing, 2018; Mark, 2019). The popularity of wild boar meat resulted in 
the eventual domestication and husbandry of boar throughout all the listed regions (Blench, 2000; 







Figure 3: Ancient Roman Key with a Wild Boar head on the handle along with a human face. 
(Kozloff, A.P., 1993: page 369). 
 
Unlike the era previously discussed, wild boar became an important part of culture to the 
middle-class families in the region of Macedonia and Thrace Greece, in 1975 until the early 2000s 
(Tsachalidis & Hadjsiterkotis, 2008). Wild boar hunting was considered a traditional sport which 
was a low-cost leisure activity that also provided meat for the families in the community 
(Tsachalidis & Hadjsiterkotis, 2008). Until the early 21st century, wild boar populations remained 
stable due to the high percentage of working-class hunters in remote villages who regularly hunted 
during the hunting season (Tschalidis & Hadjsiterkotis, 2008). However, as the economic climate 
transitioned towards the private sector in the late 1980s, many former hunters did not have the 
same need to provide cheap meat or the time to return to wild boar occupied habitats (Tsachalidis 
& Hadjsiterkotis, 2008). In addition to hunters leaving smaller towns to work in urban centres, the 
number of farmers also dropped, reducing the land being managed and increasing the wild boar 




displacement of people uncovered the weak management tools in Greece, which is being 
experienced through a surge in wild boar numbers (Tsachalidis & Hadjsiterkotis, 2008). 
Introduction to North America  
The Age of Discovery occurred in the 15th century, which coincided with the peak of wild 
boar popularity (Briney, 2019). Between the 15th century and 17th century, Europeans were forced 
to expand on trading routes after the Ottoman Empire re-established their main trading route 
between Europe and the Middle East (Briney, 2019). This new barrier, created by the Ottoman 
Empire, caused a blockade between western Europe and potential trading points in the Middle East 
and Asia (Briney, 2019). The restriction of land mobility triggered a push for the expansion of 
European trading routes and the broadening of maritime travel (Briney, 2019). This expansion in 
maritime travel resulted in the spread of wild boar across North America, South America, Europe, 
Asia, and Australasia (Beauchamp, 2015). Gongora, Garkavenko and Moran (2002), analyzed the 
origins of the wild pigs in New Zealand, which did not have any known native swine prior to the 
1700s. New Zealand’s feral pigs have ancestry which reach back to the British explorer, Captain 
James Cook, who released wild pigs of Polynesian origins to the island (Gonogra et al., 2002). 
According to Belshaw (2018), because of the cultural significance of wild boar in European 
countries, the wild boar became a staple trading item throughout the Age of Discovery. As contact 
with settlements in North America increased, the variety of wild pigs that were introduced also 
accelerated (Randall, 2016).  
Wild boar was also transported by non-European populations, which was determined by 
genetic testing of Hawaiian wild pigs (Randall, 2016). Randall (2016) found that DNA from 
Hawaiian wild pigs were similar to those found in New Zealand, indicating both populations were 




therefore this cultural influence led to wild pigs being left to roam freely throughout the islands 
which ultimately influenced the islands’ ecology (Randall, 2016). 
The genetic variation in wild pigs found in the United States are also found on the 
mainland, who’s genetic linkage demonstrated different heritage of wild boar which were 
introduced to the West Indies in 1493, by the European explorer Christopher Columbus (Wood & 
Barrett, 1979). Consecutive introductions of wild boar occurred in 1539 and onward in the region 
of Florida (Wood & Barret, 1979). Since the European discovery of America and the establishment 
of European settlements, wild pigs were continuously shipped to supply food to the explorers and 
settlers (Bates, 2017). These historical records provide evidence of the origination of American 
wild pig populations, which has continued to expand across the country and reaching the endemic 
problem it is today.  
When was it brought to Canada? 
As previously examined, the wild boar was an important tool in trade and survival for early 
settlers of the United States and the Polynesians of the Hawaiian Islands. In contrast, the 
populations of wild boar in Canada are more recent. The presence of wild boar in Canada occurred 
around five centuries after the original introduction of wild boar in the United States (Michel, 
Laforge, VanBeest & Brook, 2017). Wild pigs were introduced to Canada as a tool to diversify the 
agricultural market in the 1980s, with the majority of imports sourced from European variants of 
wild boar (Michel et al., 2017).  
Wild pigs were considered easy animals for husbandry because of their minimal dietary 
supplementation and flexible dietary requirements (Egan, 1999). At the peak of wild boar farming 
in Canada, there were around 200 wild boar producers and 36,000 animals (Egan, 1999). Profits 




contributed to a positive response to the wild boar production industry (Egan, 1999). Egan (1999) 
also highlighted that there were several international markets interested in wild boar meats 
produced in Canada, including Asian and European markets. Wild boar producers were hopeful 
that these markets would provide exponential growth for the meat production industry and greater 
demand for wild game meats (Egan, 1999). In addition to domestic and foreign markets interested 
in wild boar meats, there was also growing interest in the re-emergence of recreational hunt farms 
which also contributed to the heightened interest of wild boar husbandry (Egan, 1999). 
Despite the initial Canadian market seeming prosperous, sales of wild boar were not 
meeting the production costs and the number of wild boar producers dropped substantially after 
the 2000s (Egan, 1999). The decrease in profitability of wild boar farming in Canada was suspected 
to be linked to the expansion in wild boar farming globally (Egan, 1999). An example of the 
growing global competition in boar meat production was discussed in the article by Booth (2014). 
Booth (2014) described the reintroduction of wild boar farming during the 1980s in the United 
Kingdom after the long-term eradication of the species. Despite not having any free roaming wild 
pigs in the United Kingdom, the boar populations were able to be recovered through a breeding 
program of several captive feral pigs which were preserved at the London Zoo (Booth, 2014). The 
breeding program at the London Zoo was very successful and led to a surplus of pigs, which 
created interest in transitioning the animals to the agriculture sector (Booth, 2014). In 1981, wild 
boar farming re-emerged in the United Kingdom creating competition and destabilizing the 
European market for Canadian wild boar producers (Michel et al., 2017). The increased market 
competition reduced the demand for Canadian raised wild pig meat leading to producers releasing 
their livestock (Michel et al., 2017). The released animals would breed with domesticated pig stock 




Figure 4 demonstrates the locations of wild boar farms across Canada from 2001 to 2011, 
which decreased over the span of 10 years. When comparing the spatial patterns between wild 
boar farms (Figure 4) and the current wild boar population distribution (Figure 1) there seems to 
be a correlation between the concentration of wild numbers and previous boar farms. 
 
Figure 4: Mapping the distribution of wild boar farms in Canada from 2011 to 2011, (Michel et 
al., 2017: page 33). 
Physiology  
 The North American wild boar has a diverse ancestry due to the hybridization between the 
subspecies of wild pigs and domesticated livestock (Mayer and Brisbin, 2008). In general, wild 
boars are most recognized by their barrel shaped bodies with short legs, long head, and thickset 
neck (VerCauteren et al., 2020). Their short legs result in low-lying bodies which reach up to 3 
feet in height, and a long torso that stretches to around 5 feet in length (USDA, 2020). Wild boar 
coats are coarse and include bristles, guard hairs, and underfur vibrissae which vary in body 
coverage (VerCauteren et al., 2020). The genetic variance of North American wild boar is also 
phenotypically observed through the non-uniform colouration within the boar sounders (Figure 5) 




Wild pigs have sexual dimorphic features that make the two sexes identifiable 
(VerCatueren et al., 2020). The most distinct dimorphic feature in wild boar is their mandibular 
measurements (VerCauteren et al., 2020). The most common mandibular feature used to identify 
the sex and age of wild boar are the canine teeth which continually grow and become tusks in male 
boar (Figure 6) (VerCauteren et al., 2020). Body size alone is not as reliable in identifying age in 
boar as wild boar body mass varies from medium to large but averages around 85 kg (VerCauteren 
et al., 2020). However, size difference can be used as a measure to identify male from female boar, 
as males are 1.3 times larger than females with male body mass being around 95 – 100 kg and 
females ranging from 70 – 75 kg (VerCauteren et al., 2020). 
 






Figure 6: Photograph of the canines in male wild boar (Brook, 2016: page 1) 
 
Distribution of Wild Boar in Canada  
 Figure 1 demonstrates the trends of wild boar population throughout Canada; however, it 
does not include the total recorded number of wild boars. The lack of concrete data on wild boar 
numbers is associated with their recent establishment and elusive behaviour (Hein, 2020). 
Canadian wild boar researcher, Dr. Ryan Brook, projects that wild boar numbers will exceed the 
human population in the province of Saskatchewan within the next fifty years (Hein, 2020).  
 Since 2017, the wild boar population has exponentially grown from British Columbia to 
Québec (University of Saskatchewan, 2019). The spread is estimated to be around 88,000 km2 per 
year over the last 10 years (University of Saskatchewan, 2019). Currently wild pigs have 
established populations in Saskatchewan, Alberta, and Manitoba, with the largest numbers found 
in Saskatchewan (University of Saskatchewan, 2019; Slaughter, 2019). Ontario and Québec 
currently have sporadic sightings of wild boar correlating to less established feral pig numbers in 
these provinces (University of Saskatchewan, 2019). The wild boar populations are still 




Nunavut, Prince Edward Island, Newfoundland & Labrador, and New Brunswick (University of 
Saskatchewan, 2019).  
Impacts on the environment  
Canada harbours twenty different ecozones which contain fragile ecosystems and the 
extent of the ecological damage that wild boar pose to Canadian ecosystems is still unclear 
(Statistics Canada, 2018). However, evaluating research from international sources will help 
anticipate which landscapes will be the most vulnerable to wild boar disturbances. Of the 
environments that were studied, the ecological impacts of wild boar were most documented in 
wetlands, forests, and grasslands. Understanding the ecosystem changes due to wild boar is also 
important in protecting vulnerable native species that rely on those unique environments. In 
addition, Canada’s recreation based economy and ecological health are heavily reliant on wetlands, 
which consist of 14% of Canada’s total land area (Kennedy & Mayer, 2002). The state of Canadian 
wetlands has already been degraded by over 85% in total wetland area and protecting the remaining 
wetlands is imperative in maintaining the services they provide (Rubec, 1994). The majority of 
data collected on wild boar impact that was considered were sourced from studies in the United 
States and Europe but will provide some context and guidance for Canada’s strategies going 
forward.  
Wetlands 
 Wetlands degradation is a huge concern as they provide unique habitats for at risk species, 
like the Least Bittern (Ixobrychus exilis), the Dwarf Woolly-heads (Psilocarhus brevissimus) and 
over 600 other wetland species in Canada (Government of Canada, 2011; Haber, 2013). Keiter 
 and Beasley (2017), observed significant presence of wild boar in riparian and wetlands 




movement of wild pigs towards aquatic ecosystems is due to their inability to thermoregulate 
physiologically, which requires behavioural adaptations to reduce their body temperature (Baber 
& Coblentz, 1986; Choquenot & Ruscoe, 2003). The most dominant wetland related behaviour 
that is damaging is wallowing or the rolling in water, which not only disturbs soil and water but 
also modifies the surrounding areas (Keiter & Beasley, 2017). These changes were recorded by 
Maerz et al., (2015), who showed that wild pig presence and activities decreased the already fragile 
salamander populations in Georgia, United States. Kaller and Kelso (2006), found that wild boar 
wallowing reduced water quality, which decreased aquatic diversity, the abundance in freshwater 
mussels, and the diversity in insects in Louisiana, United States (Kaller & Kelso, 2006). In addition 
to behavioural impacts of wild boar, the animals’ dietary choices also have serious consequences 
on wetland animals. In Australia, Doupé et al., (2010), observed reduced oxygen and increased pH 
in wetlands because of ongoing foraging on aquatic plants by wild pigs. A study located in the 
Aiguamolls de L’Empordà Natura Park, in the coastal Mediterranean marshland of Catalonia 
Spain, analysed the stomach content of wild boar living within the parks (Giminez-Anaya et al., 
2008). The stomach contents of the boars contained endangered wetland avian species, including 
the purple gallinule (Porphyrio martinicus), whose status has become more threatened due to 
predation by wild boar (Giminez-Anaya et al., 2008). The previous studies demonstrate how feral 
pig presence in wetland ecosystems not only cause permanent shifts in the composition of 
wetlands, but they also outcompete native species for limited habitat, and predate other species at 









 Forests also experience modifications when wild boars are present (Keiter & Beasley, 
2017). Campbell and Long (2009) noted that wild pig presence was associated with the decrease 
in vegetative cover and regeneration of hardwood tree species like cherrybark (Quercus pagoda), 
swamp chestnut oak (Q. michauxi) in the United States, and Scot’s pine (Pinus sylvestris) from 
the Netherlands. Cole and Litton (2014) observed reduced vegetative cover, reduced ground-root 
plant diversity, and lower abundance of plant species in Hawaii. Barrios-Garcia & Ballari (2012), 
found that plant communities experienced up to 80% of understory cover reduction because of 
rooting behaviour by wild boar. Plants with fleshy roots and corms were more impacted by wild 
boar rooting behaviour because of their greater caloric density (Barrios-Garcia & Ballari, 2012). 
In addition to root consumption, there was indication that fruit consumption and fruit seed 
mortality in wild boar could alter plant community composition (Barrios-Garcia & Ballari, 2012). 
Stomach content samples found that wild pigs heavily fed on fruits during seasons with high 
availability, but had significantly less seed dispersal compared to native species, which had 
negative implications for plant diversity in the study locations (Barrios-Garcia & Ballari, 2012). 
Of the studies reviewed by Barrios-Garcia and Ballari (2012), successful seed dispersal occurred 
in a small number of plants including an invasive woody weed named Prosopis pallida, found in 
Australia. Lynes and Campbell (2000), proposed that seed dispersal was possible because of the 
multiple layers that cover the seed, which included a hard coat encased in a larger seed hull 
followed by a sugar coating which is sheathed by the outer layer of the pod protecting seed 
integrity. 
Bratton (1975) also monitored the impacts of wild boar presence in the Gray Beech Forest, 




estimate the extent of wild pig damage on native plant communities and identify patterns of 
extensive hog rooting (Bratton, 1975). The wild boar populations in the national park entered in 
the 1940s and slowly spread across due to the intermittent hog control programs and illegal hunting 
(Bratton, 1975). Over the summer study period in 1975, data was collected through quadrat 
sampling of the canopy and understory (Bratton, 1975). Bratton (1975) found that canopy diversity 
was not severely affected by wild pigs, however, the study suspected continuous damage of the 
understory plants and understory cover would eventually lead to reduced canopy diversity. The 
findings of the study also indicated that forest understory damage caused by rooting and grazing 
would not recover (Bratton, 1975). This reduction in forest understory recovery demonstrated how 
the ecosystem was unable to adapt to annual severe disturbances (Bratton, 1975). 
 North American forests are the most common ecosystems damaged by wild boar 
(Strickland, Smith & Smith, 2020). The wild pigs’ short bodies provide them access to flora that 
no other native North American ungulate can feed on (Strickland, Smith & Smith, 2020). 
According to Mayer and Brisbin (2008), wild boar behaviour affects tree health, tree quality, and 
plant development. Forest damage by wild boar was so severe that it was the 4th most damaged 
crop in Georgia and Illinois in 2015 (Mengak, 2014). In Tennessee and Louisiana, the timber 
industry lost $1.5 million in a year (Poudyal et al., 2017; Tanger et al., 2015). The Canadian 
forestry sector provided $1.9 billion in revenue for provincial and territorial governments in 2018 
and lumber exports were valued at $33 billion (Government of Canada, 2020). Without proper 
intervention similar financial losses in the forestry industry could occur in Canada.  
Grasslands  
 Like wetland and forest ecosystems, rooting behaviour also has detrimental impacts on 




organisms, and this behaviour has caused considerable concern in maintaining grassland 
ecosystem integrity (Bueno et al., 2009). Bueno et al., (2009) found that the Pyrenean region was 
especially susceptible to disturbances and displayed how rooting behaviour led to deteriorated soil 
structure, reduced plant cover, and plant succession (Bueno et al., 2009). Bueno et al., (2009) also 
noted that dense grasslands were much more disturbed compared to sparse grasslands which were 
mostly left undisturbed (Bueno et al., 2009). It is suspected that dense grasslands produced ideal 
environments for deep soils, which resulted in greater amounts of rhizomes, invertebrate 
populations, small mammals, and bulb reserves (Bueno et al., 2009). This combination of caloric 
dense plants and small prey would make dense grasslands a favored habitat for wild boar compared 
to sparse grasslands (Bueno et al., 2009). 
Horcickova, Bruna, and Vojta (2019) investigated the impacts of rooting behaviour on 
open grasslands in the Doupov Mountains, Czech Republic, with a focus on Brachypodium 
pinnatum changes. The modifications in grassland cover were monitored through GIS mapping 
over a five-year period (Horcikova, Bruna & Vojta, 2019). The results demonstrated rooting 
behaviour had long term grassland composition changes in the Doupov Mountains even after 
disturbances ceased (Horcikova, Bruna & Vojta, 2019). In California, grasslands have been 
transformed by wild boar through their spread of invasive plant species and the altering of native 
plant composition through rooting behaviour (Glow, Mayer, Friesenhahn & VerCauteren, 2020). 
The wild boar’s impact on Canadian wild grasslands continues to be unclear but many pastures 







Wild Boar Policy and Strategies in Canada 
Invasive Species Strategies Definitions 
According to the Canadian government’s definition, an alien species is any alien bacteria, 
viruses, fungi, aquatic plants, terrestrial plants, mammals, birds, reptiles, amphibians, fish, and 
invertebrates introduced by human actions outside of their natural past or present habitat 
(Government of Canada, 2004). It should be noted that not all alien species are invasive if they do 
not present immediate threat to native species (Government of Canada, 2004). Invasive alien 
species are defined as species whose introduction and spread negatively impacts the environment, 
economy, society, and public health (Government of Canada, 2004). Invasive species also are 
identified by their region of origin which can be in a different continent, country, or ecosystem 
within Canada (Government of Canada, 2004). The Canadian government defines the methods by 
which invasive species are introduced and spread as ‘pathways’ (Government of Canada, 2004). 
Pathways can be categorized into four categories based on the method of release of an invasive 
alien species, these categories include intentional, unintentional, authorized, and unauthorized 
(Government of Canada, 2004). Identifying the pathways by which invasive species are introduced 
is currently the major focus of the Canadian Invasive Alien Species Strategy, whose intent is to 
successfully manage existing and emergent alien species (Government of Canada, 2004). When 
considering the degree of impact from an invasive species, there are several aspects that are 
considered including risk and risk analysis. Risk, as described by the Canadian government 
strategy report, is the uncertainty around future events or outcomes, the chance of an undesirable 
event, and the magnitude of the impacts (Government of Canada, 2004). These risks are evaluated 




illustrative understanding of the risks associated with the alien species (Government of Canada, 
2004). 
Federal Alien Species Management 
 Invasive species are managed at multiple levels of government, including the federal, 
provincial, and municipal. Current protocol for invasive species management in Canada has been 
guided by the Invasive Alien Species Strategy for Canada, which was created in 2004 (Government 
of Canada, 2004). The strategy focuses on 4 objectives to prevent the entry of alien species, detect, 
respond, and manage alien species that have pervaded borders (Government of Canada, 2004). 
The 2004 Invasive Alien Species Strategy document has not been updated; however, it has 
provided direction for federal, provincial, and territorial governments in continuing programs 
which aim to identify invasive alien species. In addition, the government of Canada has created 
biodiversity goals and targets for 2020 which included identifying pathways for invasive species 
introductions, risk-based intervention, and management plans for priority pathways (Government 
of Canada, 2017). 
The greatest focus in this strategy is the prevention of entry of new alien species into 
Canada, as this reduces the potential long-term economic costs of the damage invasive species 
pose to Canada (Government of Canada, 2004). Prevention requires pre-border and border 
surveillance to identify the presence of alien species and to verify whether they are authorized to 
enter the country (Government of Canada, 2004). To ensure that proper hazard and risk 
identification of an alien species occurs international coordination is required for any cargo 
arriving at Canadian borders (Government of Canada, 2004). The identification process requires 
assessments of the most dominant pathways where the breaching of alien species at borders can 




The second most important action in the Canadian invasive species strategy is the early 
detection of alien species that have passed through initial screening (Government of Canada, 
2004). For successful early detection of invasive species, high amounts of surveillance by 
government officials, researchers, and public engagement are required (Government of Canada, 
2004). According to the 2004 document, proper detection and identification of invasive alien and 
native species were lacking in Canada, which made the invasive species strategy inefficient 
(Government of Canada, 2004). Once sightings of alien species have been recorded, rapid response 
is the vital following step in controlling the establishment of this new species. A successful rapid 
response requires a flexible and developed decision-making framework to implement an effective 
emergency response plan (Government of Canada, 2004). If the first three objectives have been 
unsuccessful, the final management measure is containment, control, and eradication. The final 
measures require researched methods for indicator, management, and eradication tools, in addition 
to more extensive public education and outreach (Government of Canada, 2004).  
The national strategy requires coordination and sharing of responsibility between the 
federal and provincial governments in the surveillance of the agriculture, forestry, fisheries, and 
aquaculture sectors (Government of Canada, 2004). Invasive species management protocols are 
also included in federal level legislation including the Plant Protection Act, Health of Animals Act, 
Canadian Environmental Protection Act, Environmental Assessment Act, Seeds Act, Pest Control 
Products Act, Forestry Act, Natural Resources Act, Transportation of Dangerous Goods Act, 
Oceans Act, Fisheries Act, Canada Wildlife Act, Wild Animal and Plant Protection and 
Regulations of International and Interprovincial Trade Act, and Canada National Parks Act 
(Government of Canada, 2004). In addition to federal responsibility, the government of Canada 




Convention, Office International des Epizooties, International Maritime Organization, Convention 
on Biological Diversity, and World Trade Organization Agreement on Sanitary and Phytosanitary 
Measures, who are collaborating in invasive species management (Government of Canada, 2004). 
Despite legislation and border surveillance being under federal authority, most of the direct 
management of alien organisms falls into the responsibility of lower levels of government 
including provincial, territorial, Aboriginal, and municipal governments (Government of Canada, 
2004).  
As invasive species spread throughout Canada, their effects will unevenly impact 
Indigenous communities and threaten the native flora and fauna, which they rely on for their 
traditional and cultural practices (Government of Canada, 2004). First Nation band councils have 
the authority to create by-laws that eradicate noxious weeds and protect wildlife on reserves under 
the First Nation Land Management Act. This Act, in addition to the significant amounts of 
traditional ecological knowledge, play key roles in detecting, responding, and managing alien 
species. 
Municipal governments are essential in localized management of invasive species as they 
have direct relationships with private landowners. In addition to closer relationships with private 
landowners, municipal governments are also able to directly connect with many stakeholders 
within urban and rural communities (Government of Canada, 2004). These stakeholders can 
include industry, non-governmental organizations, academic researchers, and the public 
(Government of Canada, 2004). Continuous coordination with industry is an important operation 
as many introductions of invasive species occur within this sector (Government of Canada, 2004). 
Despite being the predominant pathway of entry, industry also experiences the largest economic 




of Canada, 2004). Non-governmental organizations have become essential players in managing 
invasive species as they have been initiating action to eliminate established invasive species, 
lobbying the government for further action, and providing outreach programs to educate the 
community on how to prevent unintentional introductions (Government of Canada, 2004).  
Provincial Invasive Species Strategies  
 This section focuses on provincial level alien species strategies especially in the provinces 
with the growing presence of wild boar including British Columbia, Alberta, Saskatchewan, 
Manitoba, Ontario, and Québec. Of the listed provinces British Columbia, Alberta, and Ontario 
have established provincial strategies, Saskatchewan does not have an official provincial invasive 
species strategy, and the province of Manitoba is in the process of coordinating between multiple 
stakeholders to create one a comprehensive strategy (Invasive Species Manitoba, 2014). It is 
unclear whether an official document exists for the province of Québec for the management of 
alien species, however, they continue to follow federal guidelines and are managed by the Québec 
Environment Department (Forets, Fauns et Parcs, n.d.). When analyzing the various strategies, all 
the protocols follow federal level strategies, which results in the greatest focus on the prevention 
of invasive species introductions within the province. In addition, all the listed provinces support 
stronger coordination and collaboration between provincial governments, municipal governments, 
non-governmental organizations, private sector, and residents.  
When reviewing the provincial level strategies, there were several weaknesses in each of 
the existing strategies. British Columbia’s invasive species strategy does not address human or 
domestic animal diseases and does not consider the invasive species whose ranges are expanding 
due to warming climates (Province of British Columbia, 2017). There is growing concern in the 




management strategy does not address (Province of British Columbia, 2017). Alberta’s invasive 
strategy focuses on the control of established species and the prevention of further spread, but this 
does not encompass lesser-known species where impacts are not well documented (Government 
of Alberta, 2010). As stated, Saskatchewan does not have an official provincial invasive species 
strategy; however, the province does provide a wild boar specific management program that is 
governed by Saskatchewan Crop Insurance Corporation (SCIC) (SCIC, n.d.). This program 
provides a wild boar removal service for landowners and rural municipalities (SCIC, n.d.). If 
sightings are experienced, landowners notify SCIC, where qualified hunters and trappers are 
drafted to municipalities where the sightings occurred (SCIC, n.d.). In addition to removal of wild 
boar, the SCIC also provides compensation for any crop or livestock that were damaged by the 
pigs (SCIC, n.d.). Manitoba’s greatest focus currently is the prevention of spread of invasive 
species within the boundaries of Manitoba, and the education of the public (Government of 
Manitoba, n.d.). Their focus going forward is the strengthening of relationships between the 
governing bodies within the province, and NGOs who focus on alien species (Invasive Species 
Council Manitoba, 2014).  
Ontario has a very comprehensive invasive species strategy due to the high number of alien 
species in the province (Government of Ontario, 2012). This government focuses on risk 
assessments to determine allotment of resources and actions needed to manage species 
(Government of Ontario, 2012). The Ontario strategies address the introductions of foreign 
species, zoonotic and foreign diseases, coordination of responsibilities between different levels of 
governance and research (Government of Ontario, 2012).  
In April 2021, the Ministry of Natural Resources and Forestry in Ontario stated that they 




Resources and Forestry, 2018). Currently, the government is relying on hunters, landowners, and 
the public to report any sightings of wild boar, which can be done on iNaturalist or directly to the 
government (Ministry of Natural Resources and Forestry, 2018). The reporting programs provide 
identification tools to the public and the gathered information aids in determining the number of 
wild pigs and whether populations are breeding or becoming self-sustaining (Ministry of Natural 
Resources and Forestry, 2018).  
 
Table 1: Activities of Ontario's Invasive Species Strategy to Prevent, Detect, Respond, Manage, 
and Adapt (Government of Ontario, 2012: page 3). 
 
 
Wild Boar Farming Regulations  
 Wild boar farming is allowed throughout the Canadian provinces, however, due to the 
heightened concern of the impacts that wild pigs can have if they escape, several provinces have 
explicit guidelines that boar producers must follow. The main provinces of concern with husbandry 
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guidelines include British Columbia, Alberta, Saskatchewan, Manitoba, and Ontario. These 
provinces each had standards for boar producers with varying levels of detail. Of the five listed 
provinces only three had dedicated guidelines for wild boar enclosures. British Columbia did not 
have specific policies in wild boar husbandry and referred to Alberta’s guidelines from 2015 
(Province of British Columbia, 2020). Alberta has specific guidelines for fencing regulations on 
wild boar farms, as well as listed fines if enclosures were non-compliant (Table 2) (Government 
of Alberta, 2015). Containment standards for Alberta wild boar farms are divided into buried 
fencing with electric wire, or double fencing system with an electric wire (Government of Alberta, 
2015). 
Table 2: Outline of minimum wild boar farming guidelines in Alberta (Government of Alberta, 
2015: page 1). 
Standard 1  
Buried fence with an electric wire  
Standard 2  
Double fencing system with an electric wire 
Fence height above 
surface 
Minimum 1.5 metres  Outer fence height above 
surface  
Minimum 1.5 metres 
Fence depth below surface Minimum depth 45 cm Inner fence height above 
surface  
Minimum 1.5 metres  
Fence material:  Hinge lock mesh fencing 
made from 12.5 gauge or 
heavier high tensile wire 
to prevent escapes.  
Fence material: Hinge lock mesh fencing 
made from 12.5 gauge or 
heavier high tensile wire 
to prevent escapes.  
  Distance between fences Minimum 1.2 metres and 
maximum of 5.0 metres  
Electric wire:  Made of minimum 14 
gauge high tensile or 
stranded wire, that is  
10 – 30 cm in distance 
from the inside of the 
fence and 10 – 30 cm 
above the ground.  
Electric wire:  Made of minimum 14 
gauge high tensile or 
stranded wire, that is  
10 – 30 cm in distance 
from the inside of the 
fence and 10 – 30 cm 
above the ground. 
Electric output:  Minimum of 4000 volts 
must pass through all 
points along the entire 
perimeter of the electric 
fence. 
Electric output:  Minimum of 4000 volts 
must pass through all 
points along the entire 
perimeter of the electric 
fence. 
 
Manitoba’s guidelines were unclear, as well as Saskatchewan’s (SCIC, n.d.; Government of 




regulations, however husbandry for domesticated pork has very different requirements compared 
to wild boar. Ontario guidelines are provided by the Ontario Ministry of Agriculture Food and 
Rural Affairs and their guidelines were sourced from a 2007, Bangor University technical notes 
that provided suggestions on optimal fencing for wild boar farming, number of pigs in the herd, 
feeding requirements, and legislation (Ministry of Agriculture, Food and Rural Affairs, 2020). 
 
Active Wild Boar Management Methods  
 The management of wild boar is divided into two categories, lethal and non-lethal methods 
(Geisser & Reyer, 2003). The non-lethal methods include feeding, fencing, trapping, repellents, 
translocation, biological methods, and chemical methods (Parks Canada, 1997; Massei, Roy & 
Bunting, 2011; Ditchkoff & Bodenchuck, 2020). Lethal methods include hunting, trapping 
followed by euthanasia, snares, ground shooting, aerial shooting, poisoning, and judas hogs (Parks 
Canada, 1997; Massei, Roy & Bunting, 2011; Ditchkoff & Bodenchuck, 2020).  
Non-lethal methods  
 According Massei et al. (2011) the non-lethal methods that mitigate the impacts of feral 
pigs, generally are perceived as humane, but many do not effectively reduce the population 
numbers. Trapping is one of the most common management tools because of its historical use 
throughout several centuries, its capacity to round up animals humanely, and its ability to be 
assembled multiple times (Massei et al., 2011; Ditchkoff & Bodenchuck, 2020). A basic trap 
consists of walls, a door, and a closing mechanism (Ditchkoff & Bodenchuck, 2020). The animals 
are baited into the traps with corn, barley, oats, carrion, fruit, fermented soy, or fermented corn 
(Finzel & Baldwin, 2015). Currently there are two preferred types of traps, corral traps and box 




shape with an opening at the top which allows non-target species to escape (Ditchkoff & 
Bodenchuck, 2020). Box traps are directed for single animal capture, and therefore are smaller and 
can only catch a quarter of the capacity of a corral trap (Ditchkoff & Bodenchuck, 2020; Williams 
et al., 2011).  
Despite fencing being practiced by farmers for many years to avoid crop damage, it is not 
preferred over trapping as it is only effective in a demarcated location (Massei et al., 2011). 
However, fencing has been continuously used because the equipment has similar benefit to traps 
as they can be assembled multiple times (Massei et al., 2011). Electric fences are commonly used 
to deter wild boar access, but research has demonstrated that fencing is not fully effective in 
completely cutting off access to the protected area and does not help reduce boar numbers (Reidy 
et al., 2008; Massei et al., 2011; VerCauteren et al., 2020). In addition, studies have shown that 
fencing resulted in increased damage in adjacent areas as it diverted wild boar sounds to nearby 
locations (Massei et al., 2011).  
Diversionary feeding is also a non-lethal tool used in the agriculture sector to help reduce 
predation of crops (Wilson, 2005). However, according to Wilson (2005), this method can only be 
used in short amounts of time, as long-term use provides nutritious feed which increases fecundity 
in sows. In addition, many studies suspect that diversionary or supplementary feeding is often 
performed incorrectly resulting in the opposite outcome or protecting crop and reducing wild boar 
numbers (Massei et al., 2011). 
Translocation consists of removing animals and moving them to another location (Massei 
et al., 2011). This is not a very effective or preferable form of wild boar management as it is labour 
intensive, requires low food availability environment, can result in the illegal introduction of the 




The remaining non-lethal management strategies include chemical repellents and 
contraception for wild boar. Both strategies are still in the research phase and not yet approved for 
public use (Beasley et al., 2020). Despite this, they provide potential solutions to wild boar 
reproduction and crop damage in the near future. Olfactory, and gustatory repellents are being 
researched to encourage the depredation of crops, as it uses research based on behavioural 
observations of wild boar olfactory sensitivity (Beasley et al., 2020). There is also ongoing 
research in chemical contraception which includes bacterial virus (phage) inoculation of male pigs 
and hormone releasing vaccines inoculations in sows (Hall, Kluge, Evans, Clark & Hill, 1984; 
Miller et al., 2008). Physical contraception of male boar does occur but is labour intensive and not 
possible in a large scale, which makes chemical methods better suited for larger scale projects. In 
addition, because inoculation contraceptives require direct delivery it is incredibly difficult to 
administer to all members of a sounder, making this method not preferable in large scale 
management strategies (Ditchkoff & Bodenchuck, 2020).  
Lethal methods  
 Trapping followed by euthanasia is a simple and a commonly practiced form of 
management as trapping in corral traps can catch multiple pigs and can quickly reduce population 
numbers (Ditchkoff & Bodenchuck, 2020; Massei et al., 2011). Snares which use a 3 mm flexible 
wire with a sliding lock that holds an animal when the loop is pulled are allowed in the United 
States and Canada (Ditchkoff & Bodenchuck, 2020). While snares are effective in restraining 
animals, snares are not a preferred method of management as research demonstrates that snares do 
not immediately euthanize the animal, and without proper monitoring this can lead to prolonged 




locations has caused conflict between hunting groups and conservation groups in Canada after 
domestic animals have been caught in the traps (Ditchkoff & Bodenchuck, 2020).  
Hunting as a management tool has conflicting consensus on the effectiveness in current 
research, but the effectiveness seems to interlink with the population size and the location 
(Ditchkoff & Bodenchuck, 2020; Geisser & Reyer, 2004). Recreational ground hunting of wild 
boar is common but is generally considered an ineffective method of reducing boar populations in 
North America (Ditchkoff & Bodenchuck, 2020). Contrarily, Geisser and Reyer (2004), found that 
hunting in 44 sites in Switzerland was effective in reducing local wild boar populations. According 
to Mayer (2014), hunting only removes 23% of wild boar populations which is not enough to 
decrease future population growth. Mayer (2014) suggests that the required rate of removal would 
need to be around 60% to 80% to effectively cause population decline in a location. Geisser and 
Reyer (2004) noted that while wild boar hunting demonstrated a reduction in population in one 
location it also caused migration to another area. A cultural concern surrounding hunting, is the 
promotion of “hunting culture” around wild boar which could create a microeconomy that relies 
on wild boar presence (Ditchkoff & Bodenchuck, 2020)  
Another form of hunting is aerial shooting, which can be an effective tool in locations with 
low tree canopy and buildings (Ditchkoff & Bodenchuck, 2020). Saunders (1993) determined 
aerial shooting is effective in reducing populations by 65-80%. Surviving boar do not present as 
much shyness after aerial shooting compared to ground shooting making consecutive aerial control 
easier than ground shooting (Campbell et al., 2010). Over a short term, aerial shooting can be a 
cost effective intensive strategy, for example in Texas, the USDA Wildlife Service wild boar 
removal program was able to remove 5,127 in 156.2 hours and the cost of removal for each boar 




population density in open habitat, however, over a long-term period aerial shooting can become 
very costly (Ditchkoff & Bodenchuck, 2020). 
Judas hogs are a method which uses several wild pigs with radio collars on them which are 
released to rejoin their sounders (Massei, Roy & Bunting, 2011). This technique allows hunters to 
track an entire group of pigs and is helpful in locating the trap-shy hogs that evaded other 
management methods (Massei, Roy & Bunting, 2011). This technique is not very effective in 
managing large populations, but it is good at tracing the remaining animals (Massei, Roy & 
Bunting, 2011). Parkes et al., (2010) released Judas hogs at the end of the eradication project on 
Santa Cruz Island, and these radio collared animals were able to locate 3 of the 7-remaining boars 
on the island. In addition, Judas hogs can be used to better understand the migratory patterns, and 
preferred locations of wild boar sounders which can improve the placement of baiting and traps 
(Massei, Roy & Bunting, 2011). 
A biological lethal method that manages wild boars is poisoning, however, it is illegal to 
use as a method of control in most regions in North America (Dawson, 2019). Under the Criminal 
Code of Cruelty to Animals, it is an offence to poison any animal wilfully, and according to the 
City of Toronto’s regulations, unsanctioned use of poison is a chargeable offence with fines 
reaching up to $5,000 CAD (Government of Canada, 2020; City of Toronto, n.d.). Toxicant usage 
is still experimental and not encouraged for wide usage at the present time (Ditchkoff & 
Bodenchuck, 2020). Poisons are not popularly used as it is difficult to restrict access to other non-
target species and some toxicants remain in bodily fluids and carcasses post-mortem which can 
threaten the health of non-target species (Snow et al., 2017). Research is attempting to develop 
toxicants that will only impact wild boar, and not leave any residual environmental impacts, like 





 The overall awareness on wild boar presence and their impact in Canada seems to be 
relatively low but as wild boar presence exponentially grows throughout the prairie provinces 
regional perception of risks has increased (Brook, 2018). Since wild boar sightings in Ontario have 
been relatively recent, most management strategies have been precautionary. There are key 
stakeholders that can be directly involved with wild boar management. The following stakeholders 
are either directly impacted by wild boar or can play a role in improving their management and 
include, crop farmers, livestock farmers, wild boar farmers, chefs, hunters, public health agencies, 
researchers, and wildlife managers. Understanding the perceptions and stances that stakeholders 
have on wild boar will aid in guiding policy and management strategies. Due to the limited sources 
of published data in Canada, the perceptions of stakeholders were sourced from news providers, 
as well as perceptions of residents in the United States.  
Crop Farmers and Livestock Farmers  
 According to Canadian government records, there were 193,492 farms across Canada in 
2016 (Government of Canada, 2017). The agriculture and agri-food industries provided $111.9 
billion of gross domestic product (GDP), and 6.7% of Canada’s total GDP (Government of 
Canada, 2020). As we have seen, agriculture crops are the largest targets of wild boar. Intervention 
methods like fencing, trapping, and supplemental feeding are implemented to reduce damage to 
crops by farmers (Government of Canada, 2020). As discussed, many of these tools are not 
adequate in completely reducing damage or wild boar numbers. Recent trends have shown an 
increase in demand for more extensive management of wild boar to reduce the loss of revenue in 




demonstrates that lethal methods are favoured in reducing wild boar numbers as well as damage 
to crops and native landscapes.  
Wild Boar Farmers  
The current number of wild boar farms in Canada is unclear. However, according to 
Statistics Canada, records of Alternative Livestock producers estimated around 256 wild pig 
producers and a total of 20,898 animals in 2006 (Statistics Canada, 2008). It should be noted that 
the statistics provided by the government did not include information from the Yukon, Northwest 
Territories, or Nunavut. The distribution of wild boar producers in Canada in 2006 were 2 
producers in the Maritime provinces, 46 in Quebec, 38 in Ontario, 24 in Manitoba, 81 in 
Saskatchewan, 53 in Alberta, and 12 in British Columbia (Statistics Canada, 2008). 
The current management plans in Canada allow for wild boar farming but leave 
responsibility and accountability to local and provincial governments. There is some interest in 
wild boar farming and a complete wild boar ban could increase tensions between game meat 
producers and government policymakers. More specific and stricter standards are required in wild 
boar production with a possibility of greater monetary penalties to incentives stronger wild pig 
enclosures. 
Chefs  
Boar farmers rely on interests in game meat cuisine for profit which requires strong 
relationships with chefs. Chefs have had continuous interest in serving boar meat on their menus 
and global interest in exotic meats has increased by 10.6% each year between 2010 and 2015 
(Baltazar, 2016). The grocery retailer McEwan also saw a 15% raise in exotic meat sales between 
2015 and 2016 (Baltazar, 2016). Baltazar (2016) associates the strong interest in exotic meats 




cooking TV segments. Restaurant chefs have begun to invest more into exotic meats to 
differentiate themselves from the rest of the competitive restaurant industry (Baltazar, 2016). 
Exotic meats, however, do not equate to wild game meat, and that keeps wild boar meat 
prices relatively high (Baltazar, 2016). Exotic meats sold in Canada are sourced from exotic animal 
farmers, and therefore abide by stricter guidelines on raising practices (Baltazar, 2016). Few chefs 
are approved to cook and sell wild game meat sourced from hunters (Sufrin, 2016). This is because 
of long established policies which classify wild game meat as illegal to serve to the public in most 
Canadian provinces (Sufrin, 2016). Newfoundland is the only province where chefs can sell wild 
game meat by permit. Regulations vary from province to province, Nova Scotia allows for the 
serving of wild boar to customers who hunted and brought the animal in for cooking (Sufrin, 2016). 
In Ontario and Alberta, chefs are only allowed to prepare wild game meat at non-for-profit charity 
dinners (Sufrin, 2016). Quebec which has previously had strict guidelines on wild game meat being 
served started a pilot project which allows selected chefs to use wild meat in their kitchens (Sufrin, 
2016). In British Columbia, wild game in restaurants is possible but is rare according to the 
Ministry of Forests, Lands, and Natural Resource Operations (Sufrin, 2016). Some chefs voice 
some disappointment in the current policies, as it limits the opportunities in working with unique 
cuts of meat while inspiring innovative methods of cooking (Sufrin, 2016).  
Since wild hogs have become so prolific in the United States boar meat has become a staple 
in several states (Smith, 2017). In Texas, wild pigs are served at many barbecue restaurants, while 
other chefs have returned to using boar meat in its natural Italian cuisine (Smith, 2017). 
Marketability can be hard for boar meat, so some chefs have transformed wild boar into more 




opportunity to develop on their skill sets, while also creating unique dishes for the public and 
offering a service to reduce wild boar numbers.  
Hunters  
 According to the 2016 National Survey of Fishing, Hunting, and Wildlife-Associated 
Recreation there were around 11.5 million hunters in the United States who spent around 26.2 
billion USD in 2016 (US Fish and Wildlife Service, 2016). Wild boar hunting has become a 
popular method of management in the United States. Hunting has also provided business 
opportunities to hunters into recreational experiences. Tutrone, Fidel and Shade (2019) discuss 
emerging businesses coming from the wild boar epidemic in Texas. In 2011, the state of Texas 
allowed for helicopter companies to take anyone interested in helicopter hunting expeditions. The 
lucrative recreational aerial hunting businesses cost up to 5,000 USD per person and are not limited 
to residents of the state allowing it to become a tourism attraction (Tutrone et al. 2019). These 
hunting expeditions can kill up to 50 or more boar in a session, however, this is a small fraction of 
the total population in the state of Texas (Tutrone et al. 2019). Other hunting businesses that have 
emerged from the wild boar epidemic in the United States are hunting ranches in (Tutrone et al. 
2019). The government has also started to create government hunting positions, and subsidized 
projects to aid in the reduction of wild hog numbers in impacted regions (Chapman, 2018). There 
is clearly a significant amount of profit being produced in the American leisure hunting industry, 
which increases the value of wild boar and heightens the interest in wild boar hunting activities 
which may be counterproductive for wildlife management. 
The specific number of hunters in Canada is unclear but in census reports around 444,680 
individuals were involved in agriculture, forestry, fishing or hunting in 2016 (Statistics Canada, 




off the wild boar removal has started to emerge (Pasiuk, 2018). Pasiuk (2018) interviewed hunters 
and scientists on their perceptions of the wild boar problem in Canada and hunters have begun to 
market their skills to farmers who are seeking aid in managing wild boar on their properties. While 
examining the popularity of hog hunting ranches, there were no official records on the numbers 
within Canada. However, while scanning through search engine results, there were ads and articles 
for hunting ranches in Saskatchewan, with some ranches even providing full hunting and camping 
experiences.  
Hunting of wild boar has created economic opportunities for those who enjoy hunting as a 
recreation. Inclusion of these stakeholders can prove to be useful in helping track and monitoring 
wild boar populations across Canada. Governments can try to incentivise hunting of wild boar and 
increase interest in the general population to partake in hunting activities which could potentially 
create growth in the economy (Nunez, Kuebbing, Dimarco & Simberloff, 2012).  
Researchers and Wildlife Managers  
 There are significant amounts of research which have been conducted in understanding pig 
behaviour and their ecological effects. Through science, academics attempt to understand the full 
extent of wild boar ecological interruptions, whether that is through increased soil erosion, 
sedimentation, and groundwater contamination (Garcia & Ballari, 2012). In understanding the 
different limitations in management methods, and ecological damages, scientists have influential 
roles in determining how future strategies should be used. An example of this is demonstrated by 
scientists who oppose the perceptions that hunting is a good method to reduce swine numbers. 
Swine are incredibly intelligent animals and hunting can make them more elusive and harder to 
manage in the future. Scientists have the capabilities of understanding social structures of wild 




technological advances, there is potential for prediction models of where wild boar populations 
could continue to migrate to (Michel, et al., 2017).  
Many researchers typically follow the framing for ecological integrity and maintaining the 
natural environment. This framing would, therefore, push research that identifies strategies to 
reduce opportunities for an increase in invasive species populations and ultimate eradication of the 
species. Scientists also are key players in environmental policymaking and therefore would 
influence the direction of decisions in management plans. As discussed previously, parks and 
protected areas are responsible for invasive species management within the limitations of the 
protected zones. 
Public Health 
Public health agencies attempt to predict and prevent disease outbreaks amongst the 
population and detect sources of contamination that can spread illness. In the context of wild boar, 
public health officials are mostly concerned of the potential spread of zoonotic diseases associated 
with wild boar and livestock contact. Incidents like E. coli contamination have occurred via the 
spread of wild boar feces onto agricultural crops (Jay et al. 2007). In addition, wild boars can be 
infected and spread African Swine Fever, a contagious and deadly viral disease, to domesticated 
swine which can severely devastate pig producers across Canada (Barrios-Garcia & Ballari, 2012). 
Maintaining healthy livestock also means safe meat being sold and reducing disease outbreaks 
whether that is related to pathogens attached to crops or zoonotic diseases spread directly to people.  
 Another reason for tight regulation of boar meat consumption is due to parasite presence 
in game meat. Since wild boar inhabit a wide range of ecosystems and have diverse diets, they can 
carry more parasites than domesticated livestock (Barrios-Garcia & Ballari, 2012). The greatest 




easily detectable as it infects the muscular tissues, and once it is embedded into human muscular 
tissue it is not curable (McIntyre et al., 2007). Due to the high risk of pathogen spread, public 
health does not suggest the consumption of wild game meat because of potential zoonotic diseases 
due to improper cooking methods (McIntyre et al., 2007).  
Environmental and Animal Conservation Organizations  
 There are several non-profit organizations that focus on invasive species education and 
management across Canada. Of the invasive species organizations, there are only a few that 
actively manage wild boar including, The Nature Conservancy of Canada (NCC) and 
Saskatchewan Crop Insurance Corporation (SCIC). The NCC, Saskatchewan chapter, is currently 
working along with the primary wild boar researcher, Professor Ryan Brook from University of 
Saskatchewan, in managing wild boar populations within the protected areas of NCC (Nature 
Conservancy of Canada, n.d.). The province of Saskatchewan is currently experiencing the greatest 
population growth of wild boar, and the SCIC provides wild boar removal services to producers 
and rural municipalities who are experiencing significant wild boar damage (SCIC, n.d.).  
The following organizations currently partake in monitoring, and educational awareness 
campaigns for wild boar. This includes the other Nature Conservancy of Canada chapters, the 
Ontario Invading Species Awareness Program, Invasive Species Centre, who all provide 
information on the species as well as information to record and outlets to report sightings of the 
animal. The Canadian Wildlife Health Cooperative provides a very comprehensive guide for 
Canadians on how to identify wild boar through their tracks and signs of damage.  
It’s clear that conservation authorities, non-profit organizations, and environmental funded 
organizations are concerned about the growing wild boar presence in Canada. The ongoing need 




focus of invasive species organizations and environmental organizations. As sighting reports 
increase there will be a greater understanding of wild boar numbers, locations, and behaviour 
which is vital in formulating management measures and improving communication between 
stakeholders.  
Discussion 
 In this chapter the previously described lethal and non-lethal management tools are 
evaluated to determine their applicability in Canada’s framework. The management tools were 
selected by their ability to reduce wild boar damage and populations. In addition, this chapter 
includes an evaluation of factors that resulted in the successes of these management tools and 
whether they are possible in Canada. Finally, major stakeholder perceptions are discussed to better 
guide policies in the future and how these individuals can better aid in the management of wild 
boar.  
Evaluating Control Management Strategies 
Table 3 summarizes the most commonly tested and humane wild boar management 
strategies implemented in Europe, Australia, and the United States. Management of wild boar was 
quantified in two ways, the reduction of wild boar number and the reduction of damage caused by 
wild boar. In the research studies that were assessed, the most successful eradication strategies 
occurred on Santa Cruz Island, California. The article by Parkes et al., (2010), outlines how a 
multi-strategy approach led to the complete eradication of wild boar on this island. The least 
effective strategies for managing wild boars and their damage were the non-lethal strategies. The 
most widely practiced non-lethal management tools were fencing, supplemental feeding, and 
trapping. These tools were mostly used to reduce damage to agricultural crops. Research conducted 




increases in wild boar populations and boar-associated damage (Frackowiak, Gorczyca, Merta & 
Wojciuch-Ploshonka, 2013; Schley, Dufrêne, Krier & Frantz, 2008). Schley et al., (2008) suspects 
that the increase in wild boar damage and numbers were potentially associated with improper 
feeding times and location of supplemental feeding (Schley et al., 2008).  
Fencing presented conflicting results in the two studies that were considered. Geisser and 
Reyer (2013), found that wild boar density increased in regions outside of the electrical-fenced 
areas and did not affect the quantity of damage to the crops. In contrast, Parkes et al., (2008) found 
that fencing aided in limiting movement of wild boar in their study site, which reduced damage 
and when used in conjunction with lethal methods reduced wild boar numbers. The locations of 
the studies were very different, as Geisser and Reyer (2013)’s study was focused on a mixed forest 
and agriculture sites, while Parkes et al.’s (2008) study was located on an island limiting the ability 
to disperse. The study conducted on Santa Cruz Island used fencing and divided the study location 
into smaller zones, which limited wild boar mobility throughout the island (Parkes et al., 2008). 
Another limiting factor of fencing as a management method is the cost of installation and 
maintenance for farmers (Geisser & Reyer, 2013).  
Currently, fertility control is not solely used to manage wild boar numbers. Instead, it is 
used in conjunction with trapping, or another lethal method to control population growth (Pepin, 
Davis, Cunningham, VerCauteren & Eckery, 2017). Fertility control requires direct administration 
through injection or via surgical methods therefore requiring the corralling of the animals 
(Bengsen, Gentle & Mitchell, 2014). Mass administration of oral contraceptives has not been 
successful due to the potential impacts on non-target species. Certain studies have found that the 
administration of bait did not impact the target demographic, which reduced the influence of 




target target species are unclear, which makes this method an unreliable management tool currently 
(Ballesteros et al., 2011). Statistical studies conducted by Pepin et al., (2017) proposed that the 
most successful mode of using fertility control is when it is administered when culling intensity is 
low and population density is decreasing (Pepin et al., 2017).  
Poison baiting has been a tested method of wild boar management but has not been adopted 
universally. The study in the Namadgi National Park, in Australia was the only location where 
poison baiting was utilized which efficiently reduced pig populations and it was able to lower 
population densities over a large area within a shorter period (Bengsen et al., 2014). The type of 
poison that was used was sodium fluoroacetate (1080), however using this substance is under 
ethical debate (Bengsen et al., 2014). Research for an alternative is being conducted, which 
examines whether sodium nitrite can be used instead, as pigs are more susceptible to nitrite 
poisoning which would potentially impact non-target species less (Bengsen et al., 2014). 
Currently, poisoning is not allowed in Canada or the United States, but sodium nitrite is being 
tested for its applicability in the United States (Fretwell, 2017). 
Hunting and trapping have the most comprehensive data associated with their efficiency in 
reducing wild boar numbers. Hunting resulted in immediate reduction of wild boar numbers, but 
research indicated potential negative long-term impacts. Quirós-Fernández, Marcos, Acevedo and 
Gortázar (2017), compared the size of a hunting bag after a hunting ban on feral pigs and the study 
found a 40% growth in the hunting bag size right after the hunting ban (Quirós-Fernández et al., 
2017). The results of this study suggested that hunting contributes to reducing population growth 
within the study area (Quirós-Fernández et al., 2017). García-Jiménez et al.’s, (2013) study also 
demonstrated a similar effect of increased hunting pressure over five years which resulted in the 




Spain (García-Jiménez et al., 2013). The main concern of hunting as a management tool is its 
inability to be used long term. According to Scillitani, Monaco and Toso’s (2010) study, hunting 
changed behaviour wild boar behaviour resulting in spatial instability and dispersal of sounders. 
This meant tracking the animals was more difficult as resting sites were more interspersed or 
completely abandoned by wild boar sounds (Scillitani, Monaco & Toso, 2010). In addition, 
hunting does not provide a targeted removal of pigs potentially changing the population structures, 
evolutionary traits, and behaviours (Scillitani, Monaco & Toso, 2010). 
Trapping has varying levels of efficiency compared to aerial hunting and poisoning. 
Alexandrov, Kamenov, Stefanov, and Depner (2011) indicated that trapping was more efficient as 
a control measure compared to only hunting. This is because trapping enables the monitoring and 
management of wild boar for varying ages making gender and age specific removal easier 
(Alexandrov et al., 2011). In addition, trapping is a preferred management tool when attempting 
to reduce the prevalence of zoonotic diseases and reduce transmission to hunting dogs (Alexandrov 
et al., 2011). The drawbacks of trapping are the cost of set up and the need to regularly modify 
traps, as boar become trap shy, as well as its limited applicability to larger areas (Massei, Roy & 
Bunting, 2011). In addition, for trapping to be effective, timing is imperative as baiting wild boar 
during times with low food availability is more successful (Massei, Roy & Bunting, 2011). Finally, 
traps provide the flexibility of lethal removal via euthanasia, or the non-lethal removal of wild 




Table 3: Comparative table of the success of lethal and non-lethal wild boar management 
strategies. 
 
Key Elements of Successful Strategies 
 The most successful wild boar management study was conducted on Santa Cruz Island, 
California, which resulted in the complete removal of wild boar from this area. This strategy started 
with separating the island into 5 zones and delineated each zone using 1-metre-high fencing along 
the zones (Parkes et al., 2010). The strategy also adopted a unified directional approach, moving 
from the west side of the island to the east side (Parkes et al., 2010). The overall sequence of 
removal of wild boar within the zones was trapping, followed by aerial hunting, ground hunting 
with hunters and dogs, and finally using judas hogs to locate the remaining animals (Parkes et al., 
2010). Each of these tools were modified to achieve the most efficient removal based on the 




et al., 2010). Despite dogs being used in the Parkes et al. (2010) strategy, employment of hunting 
animals is still under debate because of the potential disturbance they could cause to non-target 
animals (Scillitani, Monaco & Toso, 2010). The Santa Cruz Island strategy was very effective; 
however, the adopted strategies may not be a realistic tool as the fenced zones on a larger scale are 
expensive and labour intensive. 
 Pepin et al. (2017), provided modelling which represented the population changes under 
various conditions that took account of regional wild boar population dynamics, changes in 
hunting pressure, and the implementation of contraceptives (Pepin et al., 2017). The models 
demonstrated that without wild boar immigration, the removal of 20-60% of wild boar numbers 
would result in 50-100% reduction in 4 years. If immigration occurs, culling intensity should be 
at least 60% to reduce numbers by 50% within 5 years, however this is reliant on a low population 
growth rate (Pepin et al., 2017). The use of fertility control could reduce abundance in conditions 
with immigration and without immigration (Pepin et al., 2017). It was suggested that fertility 
control could provide benefits when used in conjunction with culling in conditions open to 
immigration (Pepin et al., 2017). The study demonstrated that the efficacy of fertility control was 
not impacted by immigration, and almost doubled the magnitude of abundance reduction under 
immigration (Pepin et al., 2017). The results of the modelling provide insight on the potential 
benefits of integrating fertility control into wild boar management strategies with well-monitored 
wild boar sounds where growth rate has been estimated (Pepin et al., 2017).  
Stakeholder Similarities, Conflicts, and Concerns 
Multi-stakeholder involvement is crucial in addressing invasive species due to the multiple 




important roles, their varying experiences and perceptions can cause conflicts which could reduce 
their ability to coordinate. 
Similarities  
 The common consensus of wild boar across all the considered stakeholders is that wild 
boar poses a great risk to a variety of sectors and ecosystems in Canada. Implementing 
management methods are imperative in reducing the threat wild boar have on the agriculture, 
public health, conservation, and natural resource industries.  
The crop and livestock industries see wild boar as a critical threat to the health and overall 
economic value of their operations. Farmers have become the first stakeholders that have 
witnessed the potential damage associated with wild boar in Canada. Their experiences were not 
positive, and the consensus among individuals within the industry is wanting stronger control and 
the eradication of the species (Bennett, 2014). Bennett’s (2014) article “The collision between wild 
pigs, agriculture and hunting” discusses the danger of wild boar contact due to their ability to 
transmit lethal diseases like, African Swine Disease and foot and mouth disease to herd animals 
(Markusoff, 2019). Therefore, eliminating the opportunities of contact also reduces the spread of 
lethal diseases to livestock and humans (Government of Canada, 2012). As wild boar populations 
continue to grow, so does the prevalence of endemic zoonotic illnesses which result in a rise in 
production costs and higher food costs (Bennett, 2014). Since public health agencies are also 
involved in food safety, there are shared concerns on the potential of spread of pathogens from 
wild boar into the food chain. Wild boar presence threatens several aspects of the operations of 
public health agencies, the government, and producers, and fostering collaboration between all 





 “Big pig problem: What to do after Yukon’s wild boar fiasco” by Avery (2018), outlined 
the conflicting views on wild boar husbandry in the Yukon after an incident which resulted in the 
escape of seven farmed boar. Avery (2018) examined the opposing opinions and perspectives from 
wildlife advocates, wild boar farmers, and academic researchers on wild boar husbandry in the 
Yukon (Avery, 2018). The different stakeholders had contradictory viewpoints on the future of 
wild boar husbandry and management. The Yukon Fish and Game Association called for a total 
removal of wild boar from the Yukon which was opposed by wild boar farmers who were 
advocating for stricter fencing guidelines and fines (Avery, 2018). Academic researchers promoted 
enhanced measures to be implemented as to avoid further escapes (Avery, 2018). Resolving this 
conflict would require further discussions between the stakeholders to develop a strategy which 
would address all concerns. There are also conflicts between public health and the wild game meat 
food industry. Due to the fact there are very few chefs who are trained to prepare wild game meat 
and detect parasites, public health will be more resistant in increasing the selling of wild game 
meat (McIntyre et al., 2007). Instead, the agencies may be more supportive in the creation of 
policies that limit the number of encounters wild boar have with human populations, livestock, 
and food production systems (McIntyre et al., 2007).  
Increasing hunter involvement in wild boar management could increase the number of 
trained individuals who are able to respond to wild pig sightings. Hunters would also be valuable 
stakeholders in monitoring and reporting wild boar to conservation officials. The major concern 
with increasing hunter involvement is, without proper education and guidance from the 
government and environmental organization, improper hunting techniques would impede on 




behaviour, and trap shy animals requires strong communication between wildlife managers, 
governments, and hunters (Massei, Roy & Bunting, 2011). 
Wild boar induced stakeholder conflict is not unique to North America as similar 
disagreements are currently being experienced in Europe. Giuffrida (2019), describes the events 
where the agricultural sector in Italy led protests in Rome demanding stronger government action 
to manage wild pigs on agricultural land. This was triggered by the exponential growth in losses 
being experienced in the rural areas of Italy where economic losses have escalated to the point 
where around 21% of agricultural businesses were forced to close due to excessive wild boar 
damage. 
Future Concerns 
Stakeholder involvement, engagement and education could potentially increase interest in 
boar hunting and boar meat within the general population (Nuñez et al., 2012). Engaging the public 
in invasive species management strategies is vital for wild boar management strategies, the 
guidelines must be transparent and avoid creating a cultural significance or economic reliance on 
the species (Nuñez et al., 2012). If a species becomes culturally significant to a community it can 
create clashes between conservation officials due to the difference in perceptions between the two 
parties (Nuñez et al., 2012). An example of this type of conservation and cultural conflicts is in 
the state of Hawaii. The Hawaiian Islands are currently facing this stakeholder challenge around 
wild pigs because these animals hold cultural significance to the Indigenous Polynesians of the 
Hawaiian Islands (Nuñez et al., 2012). However, wild pigs are not native to the islands and cause 
severe ecological damage to the island’s ecosystems (Nuñez et al., 2012). 




 This study has analyzed a variety of management tools implemented internationally. 
However, Canada contains unique landscapes and land uses that present challenges in 
implementing some of the listed protocols. Adaptability of strategies is important as improper 
implementation of strategies could result in the increase of wild boar populations or increased 
difficulty in tracking existing sounders. Of the listed strategies hunting, trapping, fencing, and 
supplemental feeding are legal strategies that can be implemented in Canada.  
Out of the strategies discussed previously, the most adaptable and successful strategies for 
wild boar management were those that combine lethal and non-lethal methods. 39.8% of the 
agriculture sector consists of field crops and the total number of farms continues to decrease which 
results in larger farms, the large size of production operations would make fencing the least 
favourable non-lethal method due to cost (Statistic Canada, 2006). However, fencing could be 
appropriate for smaller farms or those who are protecting high-cost crops, but this would still be a 
costly strategy for small-scale farms without supplementary compensation. Strong electrical 
fencing around fields used for grazing livestock would also be beneficial for livestock farmers to 
reduce the chance of contact between boar and livestock, and limiting the spread of disease. In 
addition to reduced transmission of pathogens, electric fences protect smaller livestock who are 
more vulnerable to wild boar attacks, like goats and sheep. Currently in Canada, electrical fencing 
is the only government recommended method of restricting domesticated wild pigs on certified 
wild boar farms. According to the studies which were reviewed the least recommended 
management method is supplemental feeding. This is because supplemental feeding, which is 
usually implemented poorly, resulting in population increases and greater boar caused damage.  
The most economical management tool with the evidence for the greatest success rate is 




can select the removal of animals based on gender and age. In addition, corralling groups of pigs 
allows for easier application of alternative management methods like euthanasia or fertility control 
methods. This would be the most financially feasible management tool for each of the affected 
provinces. Judas hogs are already being employed in combination with aerial is employed in 
Saskatchewan (Markusoff, 2019). Despite this method while effective in tracking sounders and 
reducing the group size, it is unable to remove all animals resulting in escaped boar who may 
become more avoidant in the future (Markusoff, 2019). 
Conclusions 
This final chapter summarizes the major findings on the phylogenetics of wild pigs, the cause 
of their exponential growth in Canada, and potential management options. With the evidence 
provided from the analyses, I recommend directions for future research. I also recommend steps 
that should be of greatest priority in research, which could improve management like biological 
and chemical methods. There is currently limited data on the socioeconomic impacts of wild boar 
on rural and urban cities, therefore creating comprehensive reports is essential in developing robust 
invasive species management frameworks and efficient coordination between stakeholders.  
 
Summary of Paper 
As the wild boar population continues to grow in Canada, robust invasive species strategies 
are needed to avoid the economic and ecological damage that is already being experienced 
globally. While Canada has yet to experience the same extent of damage that Europe, Australia, 
Asia, and the United States faced, the strategies needed to prevent further population growth are 




 Canadian wild pig ancestry is diverse due to hybridization of the original subspecies of 
wild boar which originated from Europe, Asia, and Africa. The global presence of wild pigs is a 
result of the intentional and unintentional release of wild pigs over several centuries. The Canadian 
wild boar population is still early in their establishment since their agricultural release during the 
1990s. Currently, wild pig populations are mostly established in Alberta, Saskatchewan, and 
Manitoba while their numbers are lower in British Columbia, Ontario. The spread of wild boar has 
not reached the Maritime provinces, Yukon, Northwest Territories, and Nunavut. 
 Wild boar present various challenges and concerns for conservation, agriculture, and the 
economy. Wild pigs are omnivorous and physiologically adapted to forage on plants and animals 
that other native Canadian species do not typically ingest. In addition, the wild pigs search for 
nutrient dense plants which lead to the predation and significant damage of agricultural crops. 
Ecological and agricultural damage is the greatest concern across non-native and native ranges of 
feral pigs, which has resulted in severe and large-scale protests in Europe. A significant portion of 
the Canadian economy is fueled by the agricultural and natural resource sector, and without proper 
intervention there is a potential for severe capital loss within these sectors. 
 Protection against invasive species has been part of natural resource management in 
Canadian legislation. There are fourteen federal level acts that address invasive species and the 
2004 Invasive Alien Species Strategy for Canada. In addition to federal guidelines, provincial level 
governments provide further guidelines for invasive species strategies. When reviewing provincial 
guidelines each had very different strategies with varying stages of intervention. When reviewing 
the invasive species management guidelines, Ontario had the most detailed general invasive 





 Wild boar management tools are lethal and non-lethal, and they aim to reduce wild boar 
populations or reduce damage caused by wild boar. Despite there being a wide range of strategies 
to implement not all of them are effective, and if performed improperly can lead to negative and 
undesired outcomes. The analyzed strategies are fencing, supplemental feeding, trapping, aerial 
hunting, ground hunting, poison baiting, and fertility control. No single method has successfully 
managed wild boar numbers and requires a combination of lethal and non-lethal strategies. Of the 
non-lethal management tools, supplemental feeding was the least effective due to improper 
application, while fencing only provided temporary results as it simply creates physical barriers to 
crop fields. Neither of these tools aid in reducing population and can increase ecological damage. 
Of the evaluated management approaches evaluated in Table 3, the Santa Cruz Island approach 
resulted in the most successful plan in eradicating wild boar. This strategy was successful due to a 
variety of elements including the research location and the intensity of carrying out the wild boar 
removal which included zoned fencing, aerial hunting, ground hunting with dogs, and judas hogs. 
In addition to physical removal methods of wild boar, understanding the social and societal impacts 
wild boar have on different sectors and major stakeholders. Understanding how wild boar affects 
these stakeholders also allows collaboration between major players when drafting up policies in 
management of invasive species.  
Recommendations 
 The initial step forward after reviewing the current research, federal, and provincial level 
policies is potentially revising the Federal Invasive Species Strategy which has had few updates 
since 2004. Updating this strategy with more current pathways of concern, policies and 
frameworks, could aid in the creation of concrete provincial level legislation and allocation of 




 In terms of direct management, targeted approaches are needed depending on the 
population density and resource availability in each province. A mixed approach of ground 
hunting, aerial hunting, and trapping is likely necessary for the management and gradual removal 
of wild boar. However, this would require proper guidance and training for all parties involved as 
improper practices. Aerial hunting is a great tool for culling dense wild boar groups in remote 
locations with a skilled team, but this can become a costly tool for large scale operations. In 
addition, aerial hunting is not feasible near residential areas and must be used in a precise manner 
to dissuade helicopter shy animals. Trapping is a good tool for many reasons including culling 
large numbers, selecting different age groups for euthanasia, and fertility control.  
 Provincial and regional organization is needed to perform these tasks and therefore requires 
budgets allocated for invasive species management. As agriculture damage increases due to wild 
pigs, subsidies for farmers may need to expand as well to recoup any financial losses. Greater 
organization and collaboration between governments, stakeholders, and communities will be also 
necessary to continue improving management strategies across Canada. Multi-stakeholder 
collaboration will allow for greater accuracy in wild boar monitoring, population estimates, 
location of damage, and insights on early ecological damage. Greater coordination between lower 
levels of government could also reduce the potential of further dispersal of wild boar sounders 
across the impacted provinces.  
Cross Comparison with White Tailed Deer Management  
 Abundant wildlife species management has been a challenge Canadian organizations and 
governments have been working on with respect to white tailed deer (Odocoileus virginianus). 
This species is native to most of Canada but have presented challenges in management due to their 




(Ontario Ministry of Nature Resources and Forestry, 2017). The concern for deer abundance is 
similar to those that wild boar present: alteration of plant species, increased vehicle collisions, 
damage to agricultural sectors, commercial forests, and residential infrastructure (Reive & 
Stephenson, 2008). White tailed deer management uses some strategies that are also implemented 
for wild boar management, which are fencing, relocation, chemical repellents, supplemental 
feeding, and hunting (Reive & Stephenson, 2008). Similar to the results in the wild boar studies, 
biological management tools were limited to use in research and supplemental feeding was not a 
recommended management strategy because of its positive effects on fertility (Reive & 
Stephenson, 2008). Currently, the most used management method for deer is hunting and 
harvesting deer populations which has been successful because of the popularity of deer hunting 
in Canada (Ontario Ministry of Natural Resources and Forestry, 2017). 
The most prominent differences in managing deer compared to wild boar is their species 
classification (Ontario Ministry of Natural Resources and Forestry, 2017). There is some cross 
over in the location of wild boar and deer, but deer populations have grown in urban areas, while 
wild boar populations remain more elusive which would impact the type of management tools 
which are used and the method of implementation (Ontario Ministry of Natural Resources and 
Forestry, 2017). In addition, because white tailed deer are native to many regions of Canada, there 
are known predators whose reintroduction can aid in managing their numbers. However, this 
strategy would only be possible within the limits of protected parks and away from urban areas 
(Reive & Stephenson, 2008). The ultimate goals for management of deer populations are to limit 
population growth and maintain sustainable healthy numbers. In contrast, wild boars are classified 
as invasive which would require strategies to possibly eradicate them. Despite these differences, 




governments have collected significant amounts of data on stakeholder involvement and 
perceptions (Ontario Ministry of Natural Resources and Forestry, 2017). Reviewing the collected 
data could provide guidance on strategies that worked well in involving stakeholders in wildlife 
management, their perceptions, and which stakeholders could be valuable in wild boar 
management.  
Potential Directions for Future Research 
 Universally, there is greater need in effective biological and chemical management tools 
for wild boar. The result from ongoing research demonstrates toxicants and fertility control have 
great potential to reduce wild boar numbers while also being cost effective and efficient compared 
to groundwork. Currently, toxicants are not legally used due to their potentially destructive impacts 
on non-target species and the surrounding environment. More research needs to be done on sodium 
nitrite-based toxicants or any other wild boar specific poisons. Fertility control on a large scale is 
currently limited due to the need for direct administering of inoculations or surgery and developing 
an oral method of administration could increase the number of infertile animals. Also, surgical 
fertility control is limited to male boar as surgery on females would be too invasive and time 
consuming to be completed in the field easily. Surgical fertility control also requires the expertise 
of veterinary and animal health staff, which can be costly and limited by available qualified staff.  
Greater research is needed on the socioeconomic impacts wild boar have on communities 
in Canada. This is required to develop robust management frameworks across all provinces and 
territories. There was limited data on the current ecological damage and economic losses wild boar 
contribute to in Canada. Brook (2014) has attempted to estimate the numbers of wild boar in 
Saskatchewan but expanding on wild pig surveillance would benefit in creating an accurate picture 




allow for risk assessments to be performed regionally and provincially to better predict what 
damages will occur in the future. In addition, statistical modelling and GIS mapping studies could 
also be used to understand where wild pigs are located and how they will spread across Canada in 
the next 5 to 10 years and help wild boar vulnerable areas create adaptation tools to prepare for 
wild boar presence.  
Understanding risks is a core part in implementing the current Federal Level Invasive 
Species Strategy. To accelerate the development of wild boar management, a stakeholder 
perception analysis should be performed to better understand how Canadians perceive the threat 
of wild boar in Canada. Brook and Beest (2014) surveyed Saskatchewan’s community perceptions 
on wild boar, which determined that most residents, in the most impacted province, were unclear 
on the risks of wild boar or steps to manage them. A study like this across all impacted provinces 
would provide good insight on whether community members and leaders are aware of wild boar 
presence, if there are steps in place to manage them, and tools they currently must reduce wild 
boar in their respective provinces. In addition to surveying community leaders, multiple 
stakeholders such as residents of agricultural areas, hunters, and those listed previously would 
guide government organizations and environmental non-profits on how to better educate each of 
these groups. Increasing environmental organizations and academic researcher involvement would 
provide more strategies that could prevent effective wild boar population growth while also 
strengthening stakeholder relationships. There is also great need for research and data collected on 
the general public’s perceptions on wild boar and the risk they pose. Understanding the gaps of 
knowledge on invasive species and abundant mammals management amongst the general 
population would allow policy makers to create strategies which would increase awareness of a 




Implementing management strategies requires the comprehension and inclusion of various 
communities. Wild boar management strategies require greater research in Indigenous 
perspectives on invasive species. Reo and Ogden (2018) performed an ethnographic study with 
Indigenous Anishinaabe communities to better understand their perspectives of invasive species 
in their territories. The study concluded that the Anishinaabe community members viewed plants 
and animals as respected family members and their movement across landscapes were neither good 
nor bad (Reo & Ogden, 2018). However, the surveyed Indigenous communities considered the 
potential gifts invasive species may provide but also the responsibilities they had to tending to 
native species (Reo & Ogden, 2018). While this study provided insight on the perspectives of 
general invasive species in one community, perceptions will vary across all First Nations and Inuit 
communities. A similar ethnographic study and surveys investigating the perceptions of 
Indigenous communities on wild boar, especially those living in Saskatchewan and Alberta, would 




 The current threat of wild boar in Canada is unclear; but when reviewing surveys conducted 
in Saskatchewan by Brook (2014), it is apparent wild boar populations are exponentially increasing 
and spreading across the country. Despite the alarming rate of growth experienced already, most 
community leaders and residents are not aware of the current threat wild boar pose in Canada. 
There are global sources of research on wild boar and their destructive effects within native and 
non-native ranges, like the extensive data collected in the United States on wild boar behaviour, 




 While this review has provided insight on successful lethal and non-lethal strategies to 
reduce and eliminate wild boar, there is still a considerable need for accurate and up-to-date 
knowledge on the wild pigs in Canada. Without this research regional and provincial governments 
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